
SEQUENCE LISTING 



1 



4^JAg9^110> Peltonen, Leena 
Enattah, Nabil 
Jaervelae, Irma 
Sahi, Timo 
Savilahti, Erkki 
Terwilliger, Joseph 
National Public Health Institute 

<120> Identification of a DNA Variant Associated With Adult 
Type Hypolactasia 

<130> 084500-000100US 

<140> US 10/775,501 
<141> 2004-02-09 

<150> EP 01119377.8 
<151> 2001-08-10 

<150> EP 01119528.6 
<151> 2001-08-14 

<150> US 60/315, 955 
<151> 2001-08-31 

<150> WO PCT/EP02/08963 
<151> 2002-08-09 

<160> 17 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 180 

<212> DNA 

<213> Homo sapiens 



<223> lactase persistence type intron 13 of the MCM6 gene with 

single nucleotide polymorphism (SNP) t substituted by c at 
position -13910 5' from the intestinal lactase-phlorizine 
hydrolase (LPH) gene 



acctttcatt caggaaaaat gtacttagac cctacaatgt actagtaggc ctctgcgctg 60 
gcaatacaga taagataatg tagcccctgg cctcaaagga actctcctcc ttaggttgca 120 
tttgtataat gtttgatttt tagattgttc tttgagccct gcattccacg aggataggtc 180 



<210> 2 

<211> 180 

<212> DNA 

<213> Homo sapiens 



<223> lactase persistence type intron 9 of the MCM6 gene with 

single nucleotide polymorphism (SNP) a substituted by g at 
position -22018 5 f from the intestinal lactase-phlorizine 
hydrolase (LPH) gene 



<220> 



<400> 



1 



<220> 



2 



<400> 2 

taagaacatt ttacactctt cagtataaag 
ggcctataag ttaccattaa aaagatgtcc 
ggctcacacc tttgtcccag tactttggga 



aagtcagaat acccctaccc tatcagtaaa 60 
ttaaaaacag cattctcagc tgggcgcggt 120 
agccgaggtg ggtggatcac ctgaggtcag 180 



<210> 3 

<211> 3213 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> lactase persistence type intron 13 of the MCM6 gene with 
single nucleotide polymorphism (SNP) t at position -13910 
5' from the intestinal lactase-phlorizine hydrolase (LPH) 
gene 

<400> 3 

atcagagtca ctttgatatg atgagagcag agataaacag atttgttgca tgtttttaat 60 
ctttggtatg ggacatacta gaattcactg caaatacatt tttatgtaac tgttgaatgc 120 
tcatacgacc atggaattct tccctttaaa gagcttggta agcatttgag tgtagttgtt 180 
agacggagac gatcacgtca tagtttatag agtgcataaa gacgtaagtt accatttaat 24 0 
acctttcatt caggaaaaat gtacttagac cctacaatgt actagtaggc ctctgcgctg 300 
gcaatacaga taagataatg tagtccctgg cctcaaagga actctcctcc ttaggttgca 360 
tttgtataat gtttgatttt tagattgttc tttgagccct gcattccacg aggataggtc 420 
agtgggtatt aacgaggtaa aaggggagta gtacgaaagg gcattcaagc gtcccatctt 480 
cgcttcaacc aaagcagccc tgcgttttcc tagttttatt aataggtttg atgtaaggtc 540 
gtctttgaaa agggggtttg gctttttttt acagtgtgac tgaggtataa tttataaaaa 600 
gggaaatgta tggcatggtg agttttttca catacatcct tgtgaatacc cagctcaaga 660 
tccaaaacat ttccataatt tcagaaagtt ccaaacccct gcctcttttc agtcttagcc 720 
ctcttcccct gaagtaacca ctgttccgac ttcaatcact acttttatcc cacaggttaa 780 
ttttttggct tttttccact aaattttcaa attctttgat atggtacttt actattgacg 840 
aagtactttc acactaggtt atttaatatt ctttgattca cccaatattt agggaacacc 900 
tgtaggggac aaaaaatgaa tgagagcccc tgccttccat tgctgctaat ctggtgggaa 960 
cgagacatgt atttaattaa gcatgtaaaa aatagagtgg gtgatgaaat aatctatata 1020 
ctaaatcccc atgacacaca gtttacctat gtaacaaacc tgcatgtgta cccccgaacc 1080 
taaaatataa gttggaaatt aaaaaaaaac gagagggaga atagagcatc acaaccagag 1140 
tgctgagatg aattacttta ttaccaaaga aggaggagga ctcagggagg tgccgacgtt 1200 
taaacccagt cactgaaggg tgtgcagaat ttggataggc aagataccct gggacaaggt 1260 
cattctaaaa ccatgctaac atttgtactt tttttttcat tgtgatagtt cctgaaatga 1320 
gttgcataaa actggtacat gtcttagggc agtctctaat tgatttttat tttgttctat 1380 
ttttaaaaat tagtcttcaa atagcagatt cacatgatat taaaatatat gcacataaat 1440 
tatatacaca aatatatttt ctgaatgaaa tttagtatct gcatatattt aagagctatt 1500 
tctgtctcat atgttcataa tcttcatcca ttaaaaaaac ttttgttagg cctttctcac 1560 
tctaagatta taaaaaattc tcccattatt tacctagcta gttttctagt tgttccaaaa 1620 
ccatttattg aacaatccat ctttttgaca ctggtttggc atgccttaat tatatattct 1680 
tgtgtgtgtt aggatctcct tttggacttt ccattctgtt cattgagtct tatcagctcc 1740 
tcttacattg gtaccatgat gttttaatct atggggcttt gtagtttaaa tgtagggcta 1800 
gttccagcgc attgttctct atcagctgtt aggaacttag aaatcagctt gctctgtttt 1860 
aaagaaaaac ctggtatttt tttatcagta taacattcta tttatattaa cttgaagaat 1920 
tgaaaacatc tatgattttt cctattcagt aacgtatcac ttagaatagg ttaggttgta 1980 
ctactataaa atctcagctg cataaaacaa tttttttttg cttgtgctac acatccatta 2040 
ggtcatcaag ggactcacct tgtcaagtta ctcagagatt caggctgata taaaggtttg 2100 
atcttgacat acgctttcat gatgacagaa agcagggaag agaaggtggt gagccatgtg 2160 
ctttctcccc cttctatcca gaaatgacac atactcacat ttcattcgcc agagaaatta 2220 
acatggcccc tcctaagttc aaatggatag agaaatgcct tcctaccagg tgcccagaat 2280 
tagaagagca aacatttgtg aacagttctg agtaccacaa ataccgttat ctttccactt 2340 
aagtcttctg tttcactcag tagtgcttta aacttttctt catatgtttt tcagtgtttc 2400 
ttgttgaatt tcttgatatt ttatcatgtt tgttcgtact gggagtagcc tttttttcca 2460 
tttcattttc tggctggttt cattgctggt tgtttttttg ttttgttttg tttttgagat 2520 
ggagtctcac tctgtcgccc aggctggagt gcagtgtcac aatctcggct cactgcaacc 2580 



3 



tctgcctccc 
gcatgtgcca 
gttggtcagg 
agtgctggga 
tctttggatt 
ggaattgttg 
ttttcaccgc 
attttagcca 
agagggtgtt 
ccaaaataca 
tagcttaatt 



aggttcaagc 
ccatgcccag 
ctggtctcaa 
ttatagacat 
catatgatat 
ggtcataggt 
tgtgaatgag 
ttctggtgaa 
tgtgagaaaa 
tactactgtg 
acttcatcat 



gattcttctt 
ctaatttttt 
actcccaatc 
gagccaccgt 
gtatatatgt 
taatgcatgt 
agttgttcta 
tttatagtgc 
ccaaagcaac 
atttcattgg 
tattggttta 



tctcagcctc 
atatttttag 
tcaggtgatc 
gcctggccta 
ttatatttct 
ttttctgcca 
ccttcttgac 
tatttctgtg 
actgtgagag 
gagaaaatct 
ggt 



ctgagtagct 
tagagatggg 
cgcctgcctc 
gttcttatgg 
acaagtacat 
aacagttgtg 
aacacttgat 
tgtgtaagag 
tgtgtgtgtt 
gtttggtata 



gggattacag 
gtttctccat 
tgccttccaa 
gatgtatatg 
acctaggagt 
tcaatttctg 
attgtcagtc 
agagaatgag 
tgtgagaaaa 
tcaaaaaaag 



2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3213 



<210> 4 

<211> 1296 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> lactase persistence type intron 9 of the MCM6 gene with 

single nucleotide polymorphism (SNP) a at position -22018 
5' from the intestinal lactase-phlorizine hydrolase (LPH) 
gene 



<400> 4 

taagaacatt 

ggcctataag 

ggctcacacc 

gagttcgaga 

aattagccgg 

aggatcactg 

agcctgggtg 

tctttagtaa 

gcatgtcctg 

ttataggtat 

taagtgtata 

ttaggatctg 

ttctacttgt 

aattttccat 

gctggagtgc 

ttctcctgcc 

aatttttgta 

cttgacctca 

cccacactcg 

agtacagtgg 

tcctgccttg 

agacagcttc 



ttacactctt 
ttaccattaa 
tttgtcccag 
ccagcctggc 
gcatggtggc 
agcccaggag 
acagagcgag 
ataattcata 
agcacgtgtg 
aaaatcaatc 
tttttagtta 
ttgaattatc 
ttggagaata 
ctgaaagact 
agtggtgcaa 
tcagcctccc 
ttttcagtag 
tgatcagccc 
gccgttgttg 
caatcatggc 
gcctcccaaa 
ttaggcttga 



cagtataaag 
aaagatgtcc 
tactttggga 
caacatggcg 
gggtgcttgt 
gtggaggctg 
actctgtctc 
gttttcttca 
tttgctgtta 
ctgagttgac 
tgctcttagt 
ttccttagaa 
gaagagtccc 
gttcttgttt 
ccttggctca 
gagtatctgg 
agacggggtt 
acctcagcct 
ttttttaaga 
tcactgtaac 
gtgctgggat 
tttgtttggt 



aagtcagaat 
ttaaaaacag 
agccgaggtg 
aaaacccatt 
ggtcccagct 
cattgagcca 
aaaaaaacca 
tctagaattt 
ctagtttaga 
acaaggtttt 
tttaagtcaa 
aagggagtta 
tgtggtagca 
ttcgtgatga 
ctgcaacctc 
gattacaggt 
tcaccatgtt 
tccaaagtgc 
gacagggtct 
ctcaaatgcc 
tacaagtgtg 
tacagg 



acccctaccc 
cattctcagc 
ggtggatcac 
ttctctacta 
actcaagagg 
agattgtgcc 
aaacaaaaaa 
aaaattgtga 
tcggtagatg 
gatgttgagt 
ttgtgtggtt 
agaatcttca 
gactttgtga 
agtcttgctc 
tgcctcccgg 
gcacaccacc 
ggccaggctg 
tgggattaca 
cactctgtca 
cggccttagt 
agccatgcat 



tatcagtaaa 
tgggcacggt 
ctgaggtcag 
aaaatacaaa 
ctgaggtggg 
actgcactcc 
aacccagcat 
tagttgatca 
tgtatataag 
acaagtacag 
ctttctagct 
cttacctatc 
gtttacttgt 
tgtcgcccag 
gttcaagcaa 
acacctggct 
gtctcgaact 
ggtgtgagcc 
cctaacctgg 
gaagcgttct 
ccagcttgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1296 



<210> 5 

<211> 3213 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> lactase persistence type intron 13 of the MCM6 gene with 

single nucleotide polymorphism (SNP) t substituted by c at 
position -13910 5' from the intestinal lactase-phlorizine 
hydrolase (LPH) gene 
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<400> 5 

atcagagtca ctttgatatg atgagagcag agataaacag atttgttgca tgtttttaat 60 
ctttggtatg ggacatacta gaattcactg caaatacatt tttatgtaac tgttgaatgc 120 
tcatacgacc atggaattct tccctttaaa gagcttggta agcatttgag tgtagttgtt 180 
agacggagac gatcacgtca tagtttatag agtgcataaa gacgtaagtt accatttaat 240 
acctttcatt caggaaaaat gtacttagac cctacaatgt actagtaggc ctctgcgctg 3 00 
gcaatacaga taagataatg tagcccctgg cctcaaagga actctcctcc ttaggttgca 360 
tttgtataat gtttgatttt tagattgttc tttgagccct gcattccacg aggataggtc 420 
agtgggtatt aacgaggtaa aaggggagta gtacgaaagg gcattcaagc gtcccatctt 480 
cgcttcaacc aaagcagccc tgcgttttcc tagttttatt aataggtttg atgtaaggtc 540 
gtctttgaaa agggggtttg gctttttttt acagtgtgac tgaggtataa tttataaaaa 600 
gggaaatgta tggcatggtg agttttttca catacatcct tgtgaatacc cagctcaaga 660 
tccaaaacat ttccataatt tcagaaagtt ccaaacccct gcctcttttc agtcttagcc 720 
ctcttcccct gaagtaacca ctgttccgac ttcaatcact acttttatcc cacaggttaa 780 
ttttttggct tttttccact aaattttcaa attctttgat atggtacttt actattgacg 840 
aagtactttc acactaggtt atttaatatt ctttgattca cccaatattt agggaacacc 900 
tgtaggggac aaaaaatgaa tgagagcccc tgccttccat tgctgctaat ctggtgggaa 960 
cgagacatgt atttaattaa gcatgtaaaa aatagagtgg gtgatgaaat aatctatata 1020 
ctaaatcccc atgacacaca gtttacctat gtaacaaacc tgcatgtgta cccccgaacc 1080 
taaaatataa gttggaaatt aaaaaaaaac gagagggaga atagagcatc acaaccagag 114 0 
tgctgagatg aattacttta ttaccaaaga aggaggagga ctcagggagg tgccgacgtt 1200 
taaacccagt cactgaaggg tgtgcagaat ttggataggc aagataccct gggacaaggt 12 60 
cattctaaaa ccatgctaac atttgtactt tttttttcat tgtgatagtt cctgaaatga 1320 
gttgcataaa actggtacat gtcttagggc agtctctaat tgatttttat tttgttctat 1380 
ttttaaaaat tagtcttcaa atagcagatt cacatgatat taaaatatat gcacataaat 1440 
tatatacaca aatatatttt ctgaatgaaa tttagtatct gcatatattt aagagctatt 1500 
tctgtctcat atgttcataa tcttcatcca ttaaaaaaac ttttgttagg cctttctcac 1560 
tctaagatta taaaaaattc tcccattatt tacctagcta gttttctagt tgttccaaaa 1620 
ccatttattg aacaatccat ctttttgaca ctggtttggc atgccttaat tatatattct 1680 
tgtgtgtgtt aggatctcct tttggacttt ccattctgtt cattgagtct tatcagctcc 1740 
tcttacattg gtaccatgat gttttaatct atggggcttt gtagtttaaa tgtagggcta 1800 
gttccagcgc attgttctct atcagctgtt aggaacttag aaatcagctt gctctgtttt 1860 
aaagaaaaac ctggtatttt tttatcagta taacattcta tttatattaa cttgaagaat 1920 
tgaaaacatc tatgattttt cctattcagt aacgtatcac ttagaatagg ttaggttgta 1980 
ctactataaa atctcagctg cataaaacaa tttttttttg cttgtgctac acatccatta 2040 
ggtcatcaag ggactcacct tgtcaagtta ctcagagatt caggctgata taaaggtttg 2100 
atcttgacat acgctttcat gatgacagaa agcagggaag agaaggtggt gagccatgtg 2160 
ctttctcccc cttctatcca gaaatgacac atactcacat ttcattcgcc agagaaatta 2220 
acatggcccc tcctaagttc aaatggatag agaaatgcct tcctaccagg tgcccagaat 2280 
tagaagagca aacatttgtg aacagttctg agtaccacaa ataccgttat ctttccactt 2340 
aagtcttctg tttcactcag tagtgcttta aacttttctt catatgtttt tcagtgtttc 2400 
ttgttgaatt tcttgatatt ttatcatgtt tgttcgtact gggagtagcc tttttttcca 2460 
tttcattttc tggctggttt cattgctggt tgtttttttg ttttgttttg tttttgagat 2520 
ggagtctcac tctgtcgccc aggctggagt gcagtgtcac aatctcggct cactgcaacc 2580 
tctgcctccc aggttcaagc gattcttctt tctcagcctc ctgagtagct gggattacag 2640 
gcatgtgcca ccatgcccag ctaatttttt atatttttag tagagatggg gtttctccat 2700 
gttggtcagg ctggtctcaa actcccaatc tcaggtgatc cgcctgcctc tgccttccaa 2760 
agtgctggga ttatagacat gagccaccgt gcctggccta gttcttatgg gatgtatatg 2820 
tctttggatt catatgatat gtatatatgt ttatatttct acaagtacat acctaggagt 2880 
ggaattgttg ggtcataggt taatgcatgt ttttctgcca aacagttgtg tcaatttctg 2940 
ttttcaccgc tgtgaatgag agttgttcta ccttcttgac aacacttgat attgtcagtc 3000 
attttagcca ttctggtgaa tttatagtgc tatttctgtg tgtgtaagag agagaatgag 3 060 
agagggtgtt tgtgagaaaa ccaaagcaac actgtgagag tgtgtgtgtt tgtgagaaaa 3120 
ccaaaataca tactactgtg atttcattgg gagaaaatct gtttggtata tcaaaaaaag 3180 
tagcttaatt acttcatcat tattggttta ggt 3213 



<210> 6 
<211> 1296 
<212> DNA 

<213> Homo sapiens 
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<220> 

<223> lactase persistence type intron 9 of the MCM6 gene with 

single nucleotide polymorphism (SNP) a substituted by g at 
position -22018 5' from the intestinal lactase-phlorizine 
hydrolase (LPH) gene 



<400> 6 

taagaacatt 

ggcctataag 

ggctcacacc 

gagttcgaga 

aattagccgg 

aggatcactg 

agcctgggtg 

tctttagtaa 

gcatgtcctg 

ttataggtat 

taagtgtata 

ttaggatctg 

ttctacttgt 

aattttccat 

gctggagtgc 

ttctcctgcc 

aatttttgta 

cttgacctca 

cccacactcg 

agtacagtgg 

tcctgccttg 

agacagcttc 



ttacactctt 
ttaccattaa 
tttgtcccag 
ccagcctggc 
gcatggtggc 
agcccaggag 
acagagcgag 
ataattcata 
agcacgtgtg 
aaaatcaatc 
tttttagtta 
ttgaattatc 
ttggagaata 
ctgaaagact 
agtggtgcaa 
tcagcctccc 
ttttcagtag 
tgatcagccc 
gccgttgttg 
caatcatggc 
gcctcccaaa 
ttaggcttga 



cagtataaag 
aaagatgtcc 
tactttggga 
caacatggcg 
gggtgcttgt 
gtggaggctg 
actctgtctc 
gttttcttca 
tttgctgtta 
ctgagttgac 
tgctcttagt 
ttccttagaa 
gaagagtccc 
gttcttgttt 
ccttggctca 
gagtatctgg 
agacggggtt 
acctcagcct 
ttttttaaga 
tcactgtaac 
gtgctgggat 
tttgtttggt 



aagtcagaat 
ttaaaaacag 
agccgaggtg 
aaaacccatt 
ggtcccagct 
cattgagcca 
aaaaaaacca 
tctagaattt 
ctagtttaga 
acaaggtttt 
tttaagtcaa 
aagggagtta 
tgtggtagca 
ttcgtgatga 
ctgcaacctc 
ga-ttacaggt 
tcaccatgtt 
tccaaagtgc 
gacagggtct 
ctcaaatgcc 
tacaagtgtg 
tacagg 



acccctaccc 
cattctcagc 
ggtggatcac 
ttctctacta 
actcaagagg 
agattgtgcc 
aaacaaaaaa 
aaaattgtga 
tcggtagatg 
gatgttgagt 
ttgtgtggtt 
agaatcttca 
gactttgtga 
agtcttgctc 
tgcctcccgg 
gcacaccacc 
ggccaggctg 
tgggattaca 
cactctgtca 
cggccttagt 
agccatgcat 



tatcagtaaa 
tgggcgcggt 
ctgaggtcag 
aaaatacaaa 
ctgaggtggg 
actgcactcc 
aacccagcat 
tagttgatca 
tgtatataag 
acaagtacag 
ctttctagct 
cttacctatc 
gtttacttgt 
tgtcgcccag 
gttcaagcaa 
acacctggct 
gtctcgaact 
ggtgtgagcc 
cctaacctgg 
gaagcgttct 
ccagcttgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1296 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : biotinylated 

PCR amplification primer (Bio-Reverse primer) for 
C/T-13910 variant 

<220> 

<221> modif ied_base 
<222> (1) 

<223> n = biotinylated t 
<400> 7 

naggtcagtg ggtattaacg aggt 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : unbiotinylated 
PCR amplification primer (Forward PCR primer) for 
C/T-13910 variant 
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<400> 8 

gtcactttga tatgatgaga gca 



<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : biotinylated 

PCR amplification primer (Bio-Reverse primer) for 
C/T-13910 variant 

<220> 

<221> modif ied_base 
<222> (1) 

<223> n = biotinylated c 
<400> 9 

nctcgttaat acccactgac eta 



<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rminisequencing 
primer for C/T-13910 variant, detection primer for 
C/T-13910 variant 

<400> 10 

ggcaatacag ataagataat gtag 



<210> 11 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ibiotinylated 

PCR amplification primer (Bio-Reverse primer) for 
G/A-22018 variant 

<220> 

<221> modif ied_base 
<222> (1) 

<223> n = biotinylated t 
<400> 11 

ntgatcagca tgtcctgagc a 



<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : unbiotinylated 
PCR amplification primer (Forward PCR primer) for 
G/A-22018 variant 

<400> 12 

ctaccctatc agtaaaggcc ta 



<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : biotinylated 

PCR amplification primer (Bio-Reverse primer) for 
G/A-22018 variant 

<220> 

<221> modif ied_base 
<222> (1) 

<223> n = biotinylated t 
<400> 13 

ngctcaggac atgctgatca a 



<210> 14 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rminisequencing 
primer, detection primer for G/A-22018 variant 

<400> 14 

aaaaacagca ttctcagctg ggc 



<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : biotinylated 
PCR amplification primer for G/A-22018 variant 

<220> 

<221> modif ied_base 
<222> (1) 

<223> n = biotinylated a 



<400> 15 

ngtctgtggc atgtgtcttc atg 



23 
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<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : unbiotinylated 
PCR amplification primer for G/A-22018 variant 

<400> 16 

tgctcaggac atgctgatca act 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : minisequencing 
primer for G/A-22018 variant 



<400> 17 

gacaaaggtg tgagccaccg 



20 



